The topic of this PhD is to understand the cognitive processes that occur during reading. This was accomplished by collecting eye-movement data from children with both normal reading ability and reading comprehension difficulties (e.g., dyslexia), and then using a computational model (E-Z Reader; Reichle, 2011) to simulate the eye movements and cognitive processes of those children.
Pre-attentive visual processing (V): eye -brain transmission time duration (in ms) = 50 Lexical processing:
(1) Familiarity check (L1): duration (in ms) for a given word: L 1 = α 1 -α 2 * ln(frequency) -α 3 * predictability t(L 1 ) ~ Γ (L 1 ) Familiarity check duration is also modulated by visual acuity: T (L 1 ) t(L 1 ) * 1.15 Σ(fixation -letter position) / word length (2) Lexical access (L2): duration (in ms) for a given word, t(L 2 ) : 
Children's eye movements during reading
Compared to (skilled) adult readers, children with normal reading abilities (Blythe & Joseph, 2011):
• read more slowly (i.e., fewer words per minute)
• make more fixations • make longer fixations • make shorter saccades • make more regressive saccades • have a smaller perceptual span (i.e., region of effective vision)
Dyslexic children also exhibit :
Children with reading comprehension difficulties exhibit:
• more regressions • more refixations 
Conclusion
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• We observed the pattern of word-frequency effects on eye-fixation measures (Rayner, 2009) and difference between the eye-fixation measures of children and adults (Blythe & Joseph, 2011 ).
• Simulation 1 replicated the results reported by (Reichle et al., 2013 ) that overall differences between the patterns of eye movements observed in beginning versus skilled readers can be explained by differences in the proficiency of lexical processing.
• With Simulation 2, we found that the best-fitting values of the parameter that controls the rate of lexical processing (i.e., α 1 ) were more robustly related to orthographic-than phonological-processing skill. This finding suggests that "decisions" about when to move the eyes off of a word during reading are influenced more by orthographic than phonological processing, and thus by implication suggests that the first stage of lexical processing in E-Z Reader (i.e., the familiarity check) is based on orthographic processing . 
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The simulations replicate the key finding reported by Reichle et al. (2013) -that overall differences between the patterns of eye movements observed in beginning versus skilled readers can be explained by differences in the proficiency of lexical processing.
